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Abstract 
 
Singapore and Malaysia have a long history of relying heavily on foreign, immigrant 
workers in both high-skilled and low-skilled occupations. Ancestors of large portions of the 
local population in both countries were also immigrants. Correspondingly, economic policies 
have been designed to manage high levels of migration and foreign workers. In contrast, 
Japan limited both immigration and foreign workers quite strictly through the 1980s. Since 
the 1990s, however, the ratio of the stock of net inward immigrants to total population has 
grown much more rapidly in Japan than in Singapore or Malaysia, largely because the rapidly 
aging population and changes in worker preferences have resulted in strong demand for 
immigrant labor. Since the 1990s, Japanese policies have actively sought to entice highly 
skilled foreign workers and students to work and/or study in Japan. The primary purpose of 
this policy-oriented paper is to review the substantial economic literature on experiences with 
foreign workers in Japan, Singapore, and Malaysia and its implications for Japan’s labor 
markets and related policies.  
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1. Introduction 
Singapore and Malaysia have a long history of relying relatively heavily on foreign, 
immigrant workers. In recent years most foreign workers have been in low-skilled 
occupations. Ancestors of large portions of the current, local population in both countries 
were also immigrants, mainly from China, the Indian subcontinent, Indonesia, and other 
surrounding Asian economies. Correspondingly, economic policies have been designed to 
manage relatively high levels of immigration and foreign workers. In contrast, Japan limited 
inward both immigration and employment of foreign workers quite strictly through the 1980s.  
Since the 1990s, however, the ratio of the stock of net inward immigrants to total 
population has grown much more rapidly in Japan than in Singapore or Malaysia, largely 
because the rapidly aging population and changes in worker preferences have resulted in 
strong demand for relatively unskilled foreign labor. Japan’s recent policies have also sought 
to entice highly skilled foreign workers in a number of fields and students to study (and work) 
in Japan. It is likely that migration and foreign workers will continue to grow relatively 
rapidly in Japan during the coming decades. Because Singapore and Malaysia have long 
relied relatively heavily on foreign workers, much more than most other Asian economies, 
this paper reviews the empirical literature on their experiences, as well as Japan’s, and tries to 
discern lessons that may be relevant for Japan as it opens up more to foreign labor.  
This seemingly simple task is actually quite complex and no single paper can pretend to 
cover all important, relevant issues. This paper focuses on primarily on labor market effects in 
the recipient economy and related issues because they are among the most important and 
controversial effects of foreign workers. After reviewing trends in migration, foreign workers, 
and related policies in Section 2, the paper reviews literature analyzing on the effects of 
migration on recipient economy labor markets, particularly employment and wage levels, and 
the markets for skilled labor, construction workers, and health or domestic workers in Section 
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3. Section 4 then considers related literature on the macroeconomic effects, structural changes 
and related adjustment costs, and Section 5 summarizes major conclusions.  
 
2. Migration Trends and Policies: The Crumbling of Japan’s Last Formal Barrier? 
 
Japan has often, and usually incorrectly, been characterized as a closed, well protected 
market. For example, even after Japan’s large economic size is considered, Japan has long had 
relatively low ratios of imports or foreign direct investment to GDP and restrictions on 
imports, inward FDI, and other foreign exchange transactions were among the most 
conspicuous elements of Japanese economic policy in the 1950s and 1960s (e.g., Itoh and 
Kiyono, 1988). Many of Japan’s other government regulations and procedures, as well as 
private institutions such as the keiretsu (firm groups) have also been argued to constitute 
“barriers to trade and investment” making it difficult for foreign producers to sell in Japanese 
markets (Encarnation 1992, Lawrence 1991, 1992). Foreign firm shares of Japanese markets 
have been limited by relatively high factor (particularly land) costs and high adaption costs to 
what foreign firms often view as a relatively limited market (Ramstetter and James 1993). On 
the other hand, many foreign firms benefit from Japan’s regulations and participation in 
institutions like the keiretsu, and most of Japan’s markets have in fact been quite open to 
competition from abroad since the 1970s.  
Although merchandise and capital markets opened up earlier, Japan remained largely 
closed to foreign workers through the 1980s (Chiba and Yamamoto 2015; Yamada 2010), as 
did other Northeast Asian economies (e.g., China, Korea, Taiwan). The section first provides 
a region-wide overview of trends in migration and foreign workers and then discusses related 
policies and trends in foreign workers in Japan, Singapore, and Malaysia in some detail.  
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2a: Migration and Foreign Workers in East Asia 
As late as 1990, migrants constituted only 0.9 percent of the Japan’s population, 0.2 percent 
of Taiwan’s, and 0.1 percent of Korea’s (Table 1). These migrant shares were all much lower 
than the world average of 2.9 percent, or regional averages exceeding 7 percent in the 
advanced economies of Northern Europe, Western Europe, North America, and Oceania. In 
Northeast Asia, only Hong Kong had a high migrant share (38 percent). Migrant shares were 
low in Southeast Asia as a whole (0.7 percent), but relatively high in Singapore and Malaysia, 
at 24 and 5.6 percent, respectively.  
By 2013, migrant shares of population more than doubled in Japan to reach 1.8 percent, and 
increased even more rapidly to 2.5 percent in Korea and 2.7 percent in Taiwan (Table 1). 
Thus, Japan, Korea, and Taiwan continue to have relatively small migrant shares, but migrant 
shares have grown very rapidly as more open, transparent policies simplified immigration 
procedures and requirements substantially. Migrant shares continued to increase in Singapore 
and Malaysia, rising to 43 and 8.3 percent, respectively, but the growth of the migrant stock 
has slowed in recent years. If migrant stocks in Japan, Korea, and Taiwan are combined, they 
amounted to 2.3 million in 1990, 3.7 million in 20, and 4.3 million, respectively. Thus, these 
three traditionally “closed” Northeast Asian economies have seen migration grow relatively 
rapidly and joined Hong Kong, Singapore, Malaysia, and Thailand as among the largest 
destinations for migrants headed to Asia. 
Rapidly aging populations are a major economic factor behind increased demand for 
foreign workers in Japan, and well as Korea and Taiwan. Policy changes in the 1990s also 
made it easier to hire foreign workers in all economies, and helped create immigration 
systems that can cope with higher levels of migration. Policies promoting study and internship 
are primarily responsible for the large migrant share among the student age (15-29) cohorts in 
Japan (3.7 percent) and Korea (3.9 percent; Table 1). The largest group was the working age 
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(30-64) cohort and it too had relatively high migrant shares, 2.2 percent in Japan and 2.9 
percent in Korea. In contrast, migrant shares were relatively low in the young (0-14) cohort 
(1.3 percent in Japan, 0.8 percent in Korea) and lowest in the old (65+) cohort (0.6 percent in 
Japan, 0.4 percent in Korea). Migrant ratios were also highest for the student cohort in 
Malaysia. However, the pattern differed in Singapore with migrant shares being largest for the 
working age cohort, followed by the student and old-age (65+) cohorts.  
Not surprisingly, relatively nearby economies which share linguistic and cultural roots were 
the largest sources of migrants. In Singapore, Malaysians dominate accounting for 27 percent 
of the total in 1990 and 45 percent in 2013 (Table 2). Chinese migrants followed with shares 
of 21 and 16 percent, respectively. No other single source had shares above 7 percent in either 
year, but the combined share of Indonesia, India, and Pakistan grew conspicuously from 7 
percent in 1990 to 18 percent in 2013. In Malaysia, Indonesians were the largest migrant 
group, 36 percent of the total in 1990 and 43 percent in 2013. In 1990, the Philippines and 
China were also relatively large sources (13-15 percent), but they were very small in 2013 (1 
percent or less).1 On the other hand, Bangladesh’s share grew conspicuously to 14 percent in 
2013, while shares of India, Singapore, and Vietnam were modest (3-5 percent).  
Neighboring China accounted for large and increasing shares in Japan (14 and 27 percent, 
respectively) and Korea (46 and 53 percent, respectively). Korea was also a very large source 
for Japan in 1990 (64 percent), but its share fell to only 29 percent in 2013. On the other hand, 
increased shares of migrants from Brazil (5 to 9 percent) and the Philippines (5 to 15 percent) 
were conspicuous in Japan, while rapid growth of migrants from Vietnam (1 to 10 percent) 
was conspicuous in Korea.  
Less than 30 percent of migrants were reported as foreign workers by Japan, MHLW 
(various years a, various years b). Japan’s ratio of foreign workers in Table 3 to migrants in 
                                                 
1 Malaysia’s migration data apparently exclude substantial irregular workers and migrants 
from the Philippines; see Section 2d below for more details. 
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Table 1 rose from 12 percent in 2000 to 28-29 percent in 2010 and 2013. These ratios were 
also relatively low for most years in Korea (7, 53, and 39 percent in 2000, 2010, and 2013, 
respectively), but higher for Singapore (45, 50, 56 percent, respectively, June estimates) and 
Malaysia (50, 77, and 91 percent, respectively). In other words, according to official data, 
substantially larger portions of migrants in Malaysia and Singapore work than in Korea and 
particularly Japan.  
Correspondingly, foreign worker shares of employment in host economies were much 
larger than migrant shares of population in Singapore (27-29 percent in 2000 and 2005, 35-39 
percent in 2008-2014) and in Malaysia (9 percent in 2000, 18-19 percent in 2005-2009, 12-15 
percent in 2010-2012, and 17 percent in 2013 (Table 3). In Taiwan, foreign worker shares 
grew from 3.3-3.4 percent in 2000-2005 to over 4 percent in 2012-2013 and 5 percent in 2014. 
In Korea, shares grew especially rapidly in 2000-2008 (from 0.1 to 2.1 percent), but stagnated 
in 2009-2011, and declined some in 2012-2013. Foreign worker shares were lowest in Japan, 
but increased rapidly from 0.2 percent in 1995 to 0.5 percent in 2005, 1.0 percent in 2010, and 
1.2 percent in 2014.  
It is hard to explain the variation in these shares over time. For example, the correlation 
between the unemployment rate and the foreign share of employment is strong and positive 
(0.73) in Malaysia (data from Table 3). This correlation makes some sense if the demand for 
foreign workers increases when the labor market tightens and the unemployment rate 
increases. On the other hand, strong negative correlations were observed for Korea (-0.71) 
and Singapore (-0.84, June data), while correlations were negative and weak for Japan (-0.33) 
and Taiwan (-0.19). Thus, there seems to be little consistent correlation of unemployment and 
foreign worker shares in this small sample. 
The influence of aging is an important explanation for trends in labor force participation 
rates. In Japan, the total participation rate has slowly declined from 62 percent in 2000 to 60 
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percent in 2005 and 2010, and 59 percent in 2011-2014 (Table 3). After declining slightly in 
1995-2000, the female participation rate has been steady but relatively low at 48-49 recent 
years; in other words, the male participation rate is falling faster than the female and total 
rates. Total participation rates are also relatively low in Korea (61-62 percent) and Taiwan 
(58-59 percent) but have not changed much in recent years, while female participation rates 
increased to slightly higher levels than in Japan (50-51 percent in 2009-2014 for both 
economies). Through 2011, Malaysia also had a relatively low female participation rate, 48 
percent or less, but this jumped to 54 percent in 2014, and fueled increases in the total 
participation rate from 64 to 68 percent. This large an increase in the female participation rate 
seems unlikely to have occurred during such a short, 3-year period, but it is likely that female 
participation rates are increasing relatively rapidly in Malaysia. Among these economies, 
Singapore usually had the highest total participation rate, largely because the female 
participation rate was by far the highest in this economy. 
 
2b: Foreign Workers in Japan 
Although most migrants were not foreign workers, close to half (43-46 %) of foreign 
workers had permanent or family visas (Table 4). In other words, close to half of foreign 
workers came from families with close ties to Japan and who were eligible for support 
provided to permanent residents, spouses and children, and sometimes other relatives. This is 
a heterogeneous group, but relatively high income individuals who are often entrepreneurs or 
formal employees and have assimilated into the Japanese system, along with their families, 
probably constitute the majority. 
Through the 1980s, the primary purpose of Japan’s immigration laws was to manage the 
legal status of long-time, foreign residents, most of whom were Korean, (Table 2). After 1990, 
the share of Koreans fell precipitously as most new immigrants came from other economies, 
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most conspicuously China, Brazil, and the Philippines. As mentioned previously, the data in 
Tables 2 and 4 show that very few Korean migrants in Japan are reported as working (only 
34,100 of 699,029 migrants in 2013). In contrast, close to half of Chinese migrants are 
reported to work (303,866 workers out of 655,480 migrants in 2013). Although it is highly 
likely that relatively large proportions of Korean migrants do not participate in the workforce 
because of age and other factors, it seems unlikely that less than 5 percent of Korean migrants 
work, while close to half of Chinese do. Here it is important to recognize that most Koreans 
have permanent or family-related visas which allow the migrant to work in any occupation, 
but that many Korean workers work for or run small (often family-owned) firms that may be 
missed by the foreign worker surveys.  
As pointed out above, the ratio of foreign workers to migrants remains extremely low in 
Japan, 28-29 percent in 2010 and 2013, for example (Tables 1, 3). Correspondingly, reported 
foreign workers were 1.2 percent of employment or less in 1995-2014 (Table 3). Although 
ratios were low, there were two distinct periods of rapid growth in 1995-2000 (65% worker 
increase) and 2005-2010 (89% increase), and two periods of relatively slow growth in 2000-
2005 (42% increase) and 2010-2014 (21% increase). Changes in compilations of foreign 
worker data in 2008 also appear to have contributed to the rapid increase during 2005-2010. 
As a long-term foreign resident of Japan who arrived in 1976, I have extensive personal 
experience with an immigration system that was originally designed to minimize Japan’s 
dependence on foreign workers, but which has changed substantially. As Chiavacci (2012) 
explains, the first big change came in the 1980s when Prime Minister Nakasone announced 
plans to internationalize Japan’s higher education and facilitate the study of 100,000 foreign 
students in Japan by 2000. Visa requirements for students were subsequently relaxed and 
procedures streamlined when the Immigration Control and Refugee Act was revised in 1990.  
These changes resulted in only modest increases in foreign university students, but very large 
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increases in pre-college students in the late 1980s and early 1990s. Moreover, it became easier 
for students to work, and many students used their student status primarily to facilitate work, 
not study. This led Japanese authorities to crack down on pre-college institutions and related 
visa applications in the early 1990s. The number of pre-college students subsequently fell, 
though the number of foreign students did not increase much until the early 2000s. Data for 
more recent years show that students accounted for 13-16 percent of foreign workers in 2008-
2014, while others with special visas accounted for another 2-3 percent (Table 4).  
Le Bail (2011) and Liu-Farrer (2011, pp. 85-124) document how many Chinese students 
have been able to remain in Japan after graduation, find relatively skilled occupations, and/or 
go on to become entrepreneurs. I personally know many students of other nationalities that 
have also been able to arrange employment or became entrepreneurs after graduation. Thus, 
although they do not account for a large portion of the Japanese workforce, foreign students 
who choose to remain in Japan and work after finishing their studies have increased markedly 
after the policy changes in the 1980s. 
The 1990 legal changes also made it possible for Japanese firms to hire interns and trainees 
on a contract basis, and to hire skilled foreign workers more easily (Yamada 2015). By 2008-
2014, these technical trainees etc. accounted for 19-21 percent of all foreign workers (Table 
4). Workers in this category were usually relatively unskilled workers, and usually hired on 
fixed-term contracts of three years or less. The employment of students and technical trainees, 
“has allowed unskilled workers through the ‘backdoor’” (Ducanes and Abella 2008, p. 18), 
despite the official policy of excluding unskilled foreign workers. 
In recent years, the government’s emphasis has been on increasing the relatively small 
group of specialists and technicians, which accounted for 17-19 percent of foreign workers. 
This is a relatively new category which used to be combined with permanent/family visa 
10 
 
category through 1997 (Japan, MHLW, various years a), but was distinguished in order to 
accommodate and promote increased migration of relatively skilled foreign workers.  
Since 2008, relatively small plants with 99 or fewer workers have hired over half of all 
foreign workers (54-57 percent, Table 4). Because relatively small plants tend to use 
relatively unskilled labor relatively intensively, and have relatively unsophisticated 
technology, this is another indication that a large portion of foreign workers are relatively 
unskilled. Data for previous years suggest smaller shares for small plants (26-27 percent), 
however. As mentioned above, there was a large change in data compilation methodology 
from 2008 forward, and it seems likely changes in data compilation are closely related to the 
large jump in the share of small plants.  
Similarly, data for 2008-2014 suggest a very different industry distribution of foreign 
workers than older estimates (Table 4). For example, the share of manufacturing in foreign 
workers gradually declined from 40 percent in 2008 to 35 percent in 2014, but was much 
smaller than the 70 percent estimated for 1995 and 2005. Trade and hotel and restaurant 
services were the large services category, followed by educational services. Neighboring 
China has been the largest source of foreign workers in 2008-2014, accounting for 40-44 
percent of the total. Workers from China were relatively numerous in the trade and hotel and 
restaurant services industries (56-64 and 59-73 percent, respectively, of each industry total). 
In 2008, Brazilian workers were also relatively numerous, accounting for 20 percent of the 
total. A little over half of Brazilian workers were in manufacturing in all years, but the 
number of Brazilians declined after 2011, to 12 percent of the total in 2010. The Philippines 
was the only other source accounting for 10 percent or more of the total (since 2011); by 2014 
the numbers of Brazilians and Filipinos were similar.  
One important reason for large immigration from Brazil and smaller immigration other 
economies such as Peru is Japan’s practice of prioritizing visas for descendants of Japanese 
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nationals that emigrated to these economies in the past. Increases in workers from the 
Philippines have been concentrated in manufacturing, and some of these workers have been 
admitted under plans related to Japan’s recent agreements with the Philippines and the 
Association of Southeast Asian Nations (ASEAN).  
 
2c: Foreign Workers in Singapore 
Although home to many migrants, Singapore publishes few data on foreign workers in the 
economy, partially because the government is reluctant to publish information that it views as 
potentially controversial. Such government secrecy no longer feasible in more open 
democracies like Japan, Korea, and Taiwan, but remains common in Singapore (and to some 
extent Malaysia), where autocratic governments have been able to convince their constituents 
to accept single-party domination and paternalistic attitudes toward economic policy making 
(Low 2001). And after sharp increases in the number of foreign workers in the late 1990s and 
again in the mid-2000s, issues related to foreign workers became an increased source of 
political and social tension in Singapore.  
The longest available series covers the aggregate number of resident and non-resident 
employees. In these data, Singapore’s employed non-residents are defined as foreign workers 
and employed residents are defined as local workers.2 These definitions underestimate the 
number of foreign workers because some are Singapore permanent residents, but not citizens. 
However, the vast majority are non-residents, as illustrated by the fact that the total number of 
foreign workers exceeded the number of employed foreign non-residents by an average of 
only 3 percent in 2008-2014 (Table 5). As mentioned above, the share of foreign non-resident 
                                                 
2  The primary source of these data is the Yearbook of Statistics Singapore (Singapore, 
Department of Statistics, various years), Beginning with the 2007 issue, one can compile a 
series from 1996-2014. These series are also repeated in ADB (various years) also beginning 
with the 2007 issue, with 2010 and 2015 issues containing consistently defined data for 1990 
and 1995, which are not available from the primary Singapore source. 
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employees in Singapore’s employment grew very rapidly from 16-19 percent in 1990 and 
1995 to 27-29 percent in 2000 and 2005, and 35 percent in 2008, before stabilizing at 37-39 
percent in 2011-2014 (Tables 3, 5).  
In other words, the foreign worker share of employment was over 30 times larger in 
Singapore than Japan. Singapore has a relatively large number of foreign workers for at least 
two easily understood reasons. First, despite being a wealthy economy with per capita GDP 
(measured in either U.S. dollars or at purchasing power parity [PPP]) exceeding Japan’s in 
recent years, key industries such as construction, sea transport and other entrepôt-related 
industries, domestic work, and some manufacturing remain relatively unskilled-labor 
intensive, creating strong demand for relatively cheap foreign labor. Second, being a 
relatively small city-state, Singapore’s pool of resident workers is much more limited than 
Japan’s. As result, Singapore’s labor market was tighter than Japan’s with higher labor 
participation rates and lower unemployment rates in every year listed in Table 3. Recognizing 
the dependence of key industries on foreign workers, Singapore’s government has tried hard 
to avoid excessive restrictions on the use of foreign workers.  
Because a very large number of workers are foreign, Singapore’s immigration system is 
designed to be as simple to administer as possible. This is first evidenced by the primary 
criterion for the employment pass (EP, designed for skilled workers) or the S Pass (designed 
for semi-skilled workers) eligibility, which is simply the level of income a foreign worker 
earns ($3,300 or S$2,200 per month, respectively, in recent years; Table 6). In recent years, 
the share of workers with EPs grew from 11 percent in 2009 to a peak of 15 percent in 2011 
and then fell back to 13-14 percent. The S Pass share grew relatively rapidly, from 8 percent 
in 2009 to 13 percent in 2014-2015. Like Japan, Singapore’s policies have also emphasized 
attracting skilled workers, especially since the late 1990s (Ito 2003; Low 2001), but skilled 
workers remain a relatively small portion of all foreign workers.  
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Rather, relatively unskilled workers in construction constituted the largest published 
category of foreign workers in 2010-2014, slightly under one-quarter of the total (Table 5). 
Predominately unskilled domestic workers accounted for another 16-18 percent. The 
heterogeneous group of “other workers” with work permits was actually the largest, 
accounting for 33-37 percent of all foreign workers during this period. Although Singapore 
does not publish more details by industry or nationality, in a 2014 parliamentary reply, 
Manpower Minister Tan Chuan-Jin said the “bulk of them [foreign workers] work in the 
construction and marine sectors” (Tan 2014). This statement could imply that the number of 
workers in the marine sector exceeds the number of domestic workers, and is close to the 
number in construction; on the other hand, domestic workers are often considered separately, 
so the reply may refer to work pass holders and exclude domestic workers, which might imply 
a substantially lower number in the marine sector. Most marine sector jobs are probably in the 
large marine transport industry and related logistics industries. The key point is that the vast 
majority of most work permits, which accounted for 82 percent all foreign workers in 2008 
and 73-75 percent in 2010-2015, were for relatively unskilled workers.3  
The government is aware of the pressures the presence of unskilled and semi-skilled 
foreign labor puts on local workers, especially those who are relatively unskilled. 
Correspondingly, it discourages use of unskilled foreign labor through levies. Levies and 
“dependency ceilings” which define foreign workers shares at which various levy rates kick in, 
vary among industries and skill classes. They are relatively low for highly skilled workers and 
in industries where local workers are thought to be relatively scarce; they also depend on the 
number of foreign and local workers in a firm (Yap 2014, pp. 234-237). Quotas have also 
been used to regulate the number of foreign workers, though the government usually prefers 
                                                 
3 According to Yap (2014, p. 223), data from the 2000 population census “show that most 
foreigners (75%) work in three unskilled and semi-skilled occupations: cleaners, laborers and 
related workers; plant and machine operators and assemblers; and production, craftsmen and 
related workers categories” (see also Table 2 on p. 224). 
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price signals (e.g. levies) over than quotas. Levies, dependency ceilings, and quotas are all 
adjusted periodically to reflect changes in economic conditions. 
 
2d: Migration and Foreign Workers in Malaysia 
Malaysia shares a colonial history with Singapore and a brief period as part of the 
Federation of Malaya in 1957-1965. Correspondingly, Malaysia’s political institutions and 
economic policies are similar in important respects. Malaysia also shares a history of large 
immigration from surrounding Asian economies. However, in contrast to Singapore, Malaysia 
is a geographically vast economy, with important differences between the relatively small, 
resource-based economies of Sabah and Sarawak and the large economy of Peninsular 
Malaysia where manufacturing and modern services are more important.4 The migration and 
foreign worker situation is particularly different in Sabah, where borders with Indonesia and 
the Philippines are porous, and irregular (including illegal) migration remains relatively 
prevalent (Kanapathy 2008). 
Agriculture, plantation agriculture in particular, is an important employer of foreign 
workers, accounting about one-quarter of regular foreign workers in 2000-2009 and 28-29 
percent in 2011-2013 (Table 7). Many of these workers probably come from Indonesia to 
work in Sabah and Sarawak, which border Indonesian provinces on Borneo (Kalimantan in 
Indonesian). However, most foreign workers, probably including most Indonesian workers, 
are employed in Peninsular Malaysia.  
As mentioned above, Indonesia accounted for very large, but declining shares of regular 
foreign workers in Malaysia, three-fourths in 2000, two-thirds in 2005, and 44-53 percent in 
                                                 
4 In 2010, for example, agriculture and mining accounted for 27 and 24 percent, respectively, 
of GDP in Sabah, as well as 14 and 26 percent, respectively, in Sarawak. In contrast these 
shares were only 8.8 and 0.3 percent, respectively, in Peninsular Malaysia (Malaysia, 
Department of Statistics 2015, p. 10, Table 3). Note also that the Peninsula accounted for 76 
percent of the sum of state GDP in this year, Sarawak 11 percent, and Sabah 7.7 percent 
(another 7.6 percent is from mining that cannot be allocated to any particular state). 
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2008-2013 (Table 7). Indonesia is also the largest source of the large number of irregular 
foreign workers, more than 70 percent according Kanapathy (2008, p. 2). By 2010-2011, the 
number of irregular workers was estimated at approximately 2 million 2010-2011 (World 
Bank 2013, pp. 3-4), which is larger than the corresponding number of regular foreign 
workers reported in Table 7. Irregular migration from Indonesia is large because many 
Indonesians want to work in Malaysia to earn higher incomes, many Malaysian firms want to 
hire relatively cheap Indonesian workers, the costs associated of violating Malaysian 
immigration laws have been relatively low for both employers and workers (i.e., legal 
enforcement has been lax). Indonesians share common ethnicity, language, and religion, with 
many Malaysians and it relatively easy for them to remain inconspicuous. Indeed, irregular 
migration from Indonesia was tacitly allowed in the 1950s and 1960s, partially in order to 
increase the ethnically Malay population and its electoral influence (Kanapathy 2008, p. 1).  
Most irregular workers are not authorized to work in Malaysia and many entered the 
country illegally. However, there are many refugees who have been issued official 
identification documents (renewable annually) and are allowed to work, but who have no 
official migration or foreign worker status under Malaysian law. According to Kanapathy 
(2008, pp. 4-5), the largest group (68,000) includes refugees who came from Mindanao in the 
southern Philippines to Sabah in the early 1970s to escape civil war, and whose children were 
born in Malaysia.5 There were also about 50,000 refugees in Peninsular Malaysia and about 
40,000 registered with the United Nations’ High Commission for Refugees (20,000 Acehnese, 
10,000 Muslim Rohingyas from Myanmar, and 10,000 other minorities from Myanmar). 
Although agriculture is large, the largest number of legal foreign workers are employed by 
manufacturers, its share of the foreign worker total fluctuating from 38 percent in 2000 to 32 
percent in 2005, 35 percent in 2008-2009, 39 percent in 2012, and 33 percent in 2013 (Table 
                                                 
5 According to World Bank (2013, p. 3), the number of refugees from the Philippines was 
about 60,000 in 2009. 
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7). There were fewer foreign workers in construction and services, but they grew relatively 
rapidly in 2000-2009, from 8 to 16 percent and 7 to 11 percent of the total, respectively. On 
the other hand, the share of domestic workers has decreased more or less continuously from 
22 percent in 2000 to 14 percent in 2008, and 9 percent in 2013.  
After Indonesia, Nepal or Bangladesh were the second and usually the third largest sources 
of regular foreign workers (Table 7). Nepal’s share was zero in 2000 but jumped to 11 percent 
in 2005, after a bilateral agreement allowed Nepalese to apply for employment passes; 
Nepal’s share then increased to a peak of 19 percent in 2012, but fell back to 17 percent in 
2013. Bangladesh was the source of large shares in 2000, 2008-2010, and 2013 (14-20 
percent), but much smaller shares in other years. Shares of Myanmar and India rose from 0 
and 2 percent, respectively, in 2000 to 7-9 and 5-6 percent, respectively, in 2008-2013. 
Despite being a neighboring economy and a large source foreign workers in other host 
economies, the Philippines accounted for small shares of regular workers (1-3 percent) and 
limited estimates of irregular workers (1.9 percent) for 2004-2005 by Kassim et al. (2014, p. 
242).6 However, if all irregular workers in Sabah are included, the Philippines was probably 
one of the larger sources of foreign workers in Malaysia according to World Bank (2013, p. 5). 
The nationality distribution of regular foreign workers reflects conspicuous immigration 
policy biases. For example, Indonesian males are currently not allowed to work in 
manufacturing and females from the Philippines are not allowed to work in any industry 
(Malaysia, Immigration Department 2015). Prior to 1987 Indonesians were also barred from 
working in agriculture (Athukorala and Devadason 2013, pp. 251-254). More generally, 
Malaysia’s migration policy is heavily influenced by bilateral agreements with supplying 
economies. At present, foreign workers are only allowed from one of 15 approved source 
                                                 
6 Estimates of the number of irregular workers by Kassim et al (2014) are much smaller than 
corresponding estimates by World Bank (2013). 
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countries, and restrictions on worker activities, as well as various fees and levies, depend on a 
worker’s nationality, industry, and sex (World Bank 2013, pp. 233-235). 
Similar to Singapore, Malaysia also uses both levies (and other fees) and quotas to 
influence the level of foreign workers. However, partially because Malaysia is larger and less 
centralized than Singapore, the legal structure for regulating foreign workers is less unified 
than in Singapore. For example, immigration laws are administered by the Immigration 
Division of the Ministry of Home Affairs, while labor laws are implemented by the Ministry 
of Home Affairs. This division of authority is similar to Japan’s, for example. On the other 
hand, Malaysia does not recruit skilled workers from abroad as actively as Japan or Singapore, 
partially because Malaysia’s economic policies have long emphasized allocating high-paying 
jobs to ethnic Malays rather than to other local ethnic groups and foreigners.  
 
3. Labor Markets Effects 
This section summarizes existing literature on the labor market effects of foreign workers 
in Japan, Singapore, and Malaysia, making comparisons to related literature for other 
economies as relevant. The focus is on the extent to which foreign workers substitute for or 
complement local workers, because the degree of substitution determines the direction and 
size of many relevant effects. As Borjas (2003) and Borjas et al. (2011) emphasize, to the 
extent that foreign labor substitutes for local workers, increases in foreign labor are likely to 
lead to lower employment and wages for competing local workers. On the other hand, there is 
also substantial empirical evidence that foreign workers complement local workers and can 
contribute to increases in employment, productivity, and wages for the local firms and 
workers involved (Dadush 2014; Kerr and Kerr 2011; Ottaviano and Peri 2008; Peri 2012). 
Most direct estimates of labor market effects focus on wages, using modified Mincer 
equations, which postulate that wages are largely determined by an individual’s experience 
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(usually squared) and human capital investments (including education and training). However, 
because many analyses are conducted using data at the plant, firm, industry, and/or region 
level, but not observations on individual workers or their households, this basic formulation 
often has to be modified, creating the potential for missing variable bias.  
 
3a. Employment Effects 
World Bank (2013) is a detailed study of the effects of foreign workers on Malaysia. It 
focuses first on evaluating the effects of migration on local employment using panels of 
worker data taken from Malaysia’s labor force surveys over the last two decades. Instrumental 
variable estimates are used to account for endogeneity and “the main result indicates that 836 
new full-time jobs and 169 part-time jobs are created for Malaysian workers for every 1,000 
new foreigners that enter a given sector in a given state” (p. 42).  
When separate estimates are performed for agriculture, manufacturing, and services, results 
indicated that “on average 671 jobs are created in agriculture and mining, about 193 jobs in 
manufacturing, and 741 jobs in the services sector, if an additional 1,000 foreigners enter each 
of these sectors, but that “the effect in manufacturing is not statistically significant while it is 
so in the other sectors” (World Bank 2013, p. 44). When age groups are distinguished, “an 
additional 1,000 foreign workers in an average sector have no affect on 15 to 19 year-olds, but 
207 new jobs are created for 20 to 29 year olds, 303 new jobs for 30 to 44 year olds, and 340 
new jobs for those over 45 years of age” (p. 45). When worker gender and type are 
distinguished, “an additional 1,000 migrants in a given economic sector increases overall 
male employment by 604 workers but the effect on women is only an increase of 205 people” 
(p. 47); effects on part-time work were much more even, however, 91 men versus 80 women.  
When workers are grouped by educational level, the effects were positive and largest for 
those with post-secondary education (STPM), with 100 new foreign jobs generating 366 new 
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jobs (p. 48). Positive and significant effects were also large for workers with lower secondary 
education (PMR, 320 new jobs), and upper secondary education (SPM, 182 new jobs), but 
smaller and or insignificant for workers with certificates or diplomas and for university 
graduates. In contrast, the effects were negative and significant (a loss of 114 jobs) for 
workers with primary education or no education. According to the authors, this result was 
expected because workers with primary education or less “are directly competing with foreign 
workers who also have very low levels of education”. 
 
3b. Wage Effects 
The only study I know that examines the effects of foreign workers on Japanese labor 
markets is Nakamura (2010), which summarizes results from a more detailed, Japanese 
language study. He (pp. 71-73) first asks if average wages for four classes of workers (high 
school and college graduates distinguished by sex) in a region in 1991, 1996, and 2001 were 
affected by the ratio of foreign workers to Japanese workers in the previous year, after 
controlling for employee attributes such as age, tenure, and educational attainment of 
enterprise employees, as well as firm attributes such as size, the gender ratio of workers, and 
the share of manufacturing firms in the total. Results (Table 8, items 1a, 1b) indicate that the 
foreign labor ratio had no significant effect on wages for female high school graduates, but 
there was a weakly significant (at the 10 percent level) negative effect for female university 
graduates, which became stronger in 1996 and 2001. For male high school graduates, there 
was a significant positive effect which was weaker in 2001 than in the first two years. For 
male university graduates, coefficients were usually insignificant, though there was some 
indication significantly positive effects for 2001. 
Nakamura (2010, p. 73) interprets these results as indicating that “the introduction of 
foreign workers can serve to boost wages for males more or less and to lower wage or have no 
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effect for females”. It is also important that the effect of foreign worker presence on regional 
wages is generally weak, with significant, positive effects for male high school graduates and 
weakly, significant negative effects for female college graduates being exceptions. Moreover, 
these results, especially for high school males, could be considered counterintuitive in view of 
the evidence showing that many foreign workers are likely to be relatively unskilled 
competitors for jobs occupied by high school graduates in Japan. Similarly, the result for 
female college graduates can be considered counterintuitive if this group is considered to be 
relatively skilled. On the other hand, the result may reflect the fact that Japanese firms often 
relegate even relatively well-trained females to relatively unskilled occupations. Another 
possibility is that skilled and unskilled groups of foreign workers are both large, making it 
difficult to sort out the effects of foreign labor without grouping foreign workers by skill. 
Nakamura (2010, pp. 73-75) then estimates starting wages of plants by educational level, 
occupation, and sex as a function of factors affecting demand for new workers and the 
number of new university graduates in the prefecture to capture supply influences.7 A dummy 
variable identifying plants hiring foreign workers is added, and estimates were performed 
using ordinary least squares (OLS), random effects, and Tobit estimators. Results of all 
estimates were qualitatively similar, yielding positive and highly significant coefficients on 
the foreign worker dummy (Table 8). In other words, establishments that hired foreign 
workers tended to pay more than plants without foreign workers. The size of this effect was 
largest for male college graduates in production jobs, followed by female college and junior 
college, graduates in non-production jobs, and then both male and female high school 
graduates in production jobs.  
                                                 
7 The factors affecting demand for new workers were the number of regular employees, the 
ratio of overtime hours to regular worker hours, the average age of employees, the ratio of 
regular employees, and the ratio of full-time employees in the previous period. As the author 
points out, this model is inappropriate if labor markets are perfectly competitive. However, 
Japanese firms have probably exercised substantial market power when hiring new graduates, 
especially during the period studied (the post-bubble period of 1993-2003). 
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Although he doesn’t estimate overall employment effects, Nakamura (2010, pp. 74, 76-77) 
does estimate the effect foreign worker presence has on local, male worker decisions to 
relocate to regions with relatively low foreigner shares. In this model, the dependent variable 
is a dummy identifying workers that moved to regions where the share of foreign residents 
was lower than the prefectural average within five years of the observation. The influences of 
individual (age, age-squared) or household characteristics (number of household members) 
were accounted for, as were regional characteristics (with region dummies). A fixed effects 
estimator is also used to control for unobservable, time-invariant characteristics of workers. 
Because there are a large number of long-term (Zainichi) South and North Korean residents, 
two measures of foreign resident shares were used, one including these long-term residents 
and one excluding them.8 Perhaps not surprisingly, the results are much stronger when the 
foreign resident share excludes these long-term residents. When measured five years previous 
to the year of relocation (because relocation is costly and takes time), an increase in the 
foreign resident share in a region leads to a significant decline in the number of local workers 
for university and junior college graduates and for junior high and high school graduates. 
When the foreign share is measured contemporaneously, this effect remains significant for 
junior high and high school graduates but not for university and junior college graduates. 
Nakamura (2014, 78-80) also estimates a version which includes interaction of the foreign 
worker share and average years of education. The coefficient on this interaction term was 
generally negative and significant, indicating that “wage disparities among workers with 
different education levels are narrower with the introduction of more foreign workers” and 
that “wages for relatively less skilled workers are higher”. In all estimates, the coefficients on 
the interaction term were indeed negative and significant.  
                                                 
8 Note that the data on Korean residents and workers in Tables 2 and 4 only include South 
Koreans, who constitute the vast majority of all Koreans. 
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For Singapore, the only known statistical analyses of the effect of foreign workers on 
wages are simplistic. For example, Abella (2013, pp. 19-21) emphasize that a simple 
correlation of wage growth rates and foreign worker growth rates for 1990-2000 in 8 major 
sectors, which was negative (-0.64) and weakly significant at the 10 percent level. Similarly, 
Tat and Toh (2014, pp. 8-9) use a simple graph to argue that the “falling wage share has been 
associated with periods of strong economic growth”. However, these assertions are not robust 
because they rely on observations from small samples at high levels of aggregation and fail to 
account for other influences on wage growth rates or the wage share. More rigorous analyses 
of worker-, plant-, or firm-level data that account for other influences on wage determination 
could easily yield substantially different results, but I know of no such studies. 
Thangavelu’s (forthcoming, Table 3) provides a more rigorous analysis of productivity 
effects in a disaggregated industry-level panel of manufacturing industries and includes data 
indicating that foreign workers accounted for 38 percent of employment in sample industries 
in 1998-2002, 42 percent in 2003-2008. However, the average wage for foreign workers 
remained unchanged between the two periods (at S$1,993-S$1,995), while the average wage 
for local workers increased 19 percent (to S$4,189 in the latter period). In short, although 
foreign worker shares increased and foreign worker wages stagnated, local worker wages 
continued to rise. On the other hand, this evidence does not indicate whether local wages 
would have risen more rapidly if there had been fewer foreign workers. 
There is a growing number of studies that evaluate the effects of foreign workers on wages 
of Malaysian workers (Athukorala and Devadason 2011, 2013; Tham and Liew 2014; World 
Bank 2013). Rather than estimate wage effects directly with Mincer-type equations, World 
Bank (2013) uses recent (2007-2010) labor force data to estimate the effects of foreign 
workers on wages indirectly by calculating how migration-induced changes in employment 
affect wages in Malaysia. The main conclusion of this exercise is that “changes in 
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employment caused by increases in immigration to a specific region and industry do not lead 
to changes in the wages of Malaysian workers” (p. 50). In other words, “results suggest that a 
sufficient number of Malaysian workers are highly mobile across industries (and possibly also 
regions) so as to allow wages to rapidly equalize”.  
However, as with employment effects, wage effects differ somewhat among subgroups. 
First, “increases in demand for Malaysian workers due to immigration do not result in 
changes in relative wages across industries” but “they do increase the overall wage level in 
Malaysia”, with positive effects “most apparent when foreigners work in low-skilled services 
and agriculture”. When workers are distinguished by personal characteristics, results suggest 
increased immigration increases male wages but has a very small effect on women’s wages (p. 
51). Likewise, wage elasticities were large and positive for workers with post-secondary and 
lower secondary education, but negative for workers with primary education, and small but 
positive in other education groups. 
Although their primary focus is estimation of foreign worker effects on labor productivity 
and unit labor costs, Tham and Yiew (2014) also use plant-level data from Malaysia’s 
manufacturing censuses and surveys for 2000-2006 estimate the effect of foreign worker 
shares on plant wages.9 Their specification contains only basic plant-level controls: capital-
intensity, capital size, and dummies for (majority-) foreign plants, plant age, market 
concentration, and competitiveness (whether a plant had negative profits or not). Most notably, 
the estimates don’t account for the influence of worker education, which Ramstetter (2014) 
shows is an important determinant of wages when using the same data for 2000-2004. On the 
other hand, Tham and Yiew (2014) have the important advantage of access to two alternative 
measures of foreign worker presence: (1) the foreign worker share of total workers and (2) 
                                                 
9 Note that Tham and Yiew (2014) and Athukorala and Devadason (2012, 2013) discussed 
below mistakenly refer to these as firm-level data or their industry-level compilations of firm-
level data. However, they are actually plant-level data and the distinction is important in 
Malaysian manufacturing, because many industries are dominated by large, multi-plant firms. 
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foreign shares of six alternative occupations.10 Models are estimated by instrumental variables, 
using industry- and plant-level fixed effects.  
Results of the first specification suggest that the coefficient on the total foreign worker 
share was negative and highly significant (at the 1 percent level; Tham and Liew 2014, p. 
151), but results from the disaggregated specification indicate that the foreign share of only 
one occupation, plant and machine operators and assemblers employed through contracts, was 
negative and significant at the standard 5 percent level. The coefficient on the foreign share of 
directly employed plant and machine operators and assemblers was also negative and weakly 
significant at the 10 percent level. On the other hand, on the foreign shares of the other four 
occupations, which generally demand higher worker skills, were not significant determinants 
of wages. In other words, results suggested that increased shares of relatively unskilled 
operators and assemblers led to decreases in average plant wages, as would be expected if 
foreign labor substituted for local workers in these occupations.  
Athukorala and Devadason (2012, 2013) use industry-level compilations of the same plant-
level data to estimate the effects of foreign worker shares on average wages in alternative 
industry-level panels covering 1992-1999 (excluding 1998 for which the manufacturing 
survey was not published) and 2000-2008 or 2000-2005.11 Estimates for 2000-2008 control 
for industry size (real value added), capital intensity, skill intensity (the share of professionals 
and managers in employment), average firm size (employees per plants), foreign ownership 
(share of majority-foreign plants), the share of exports in gross output, industry concentration, 
and a dummy identifying industries where national trade union membership is prohibited. 
Instrumental variables estimates using random effects or fixed effects are used, and alternative 
estimates are made for the average wage of all workers as a function of the total foreign 
                                                 
10 This removes a potentially important missing variable problem in estimates by Ramstetter, 
who used a dataset from which data on foreign workers were redacted. 
11 Results in Athukorala and Devadason (2012) cover through 2008 and are the focus here. 
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worker share and the average wage of unskilled workers as a function of the foreign share of 
unskilled workers.  
All estimates indicate that the coefficient on the foreign share was negative and highly 
significant (Athukorala and Devadason 2012). In other words, wages tended to be lower in 
industries and years with relatively high foreign worker shares, after the influences of the 
controls are accounted for. Similar results are obtained using a more limited set of controls for 
2000-2008, but not for 1992-1999, when the foreign worker share was a significantly negative 
determinant of unskilled worker wages, but not wages of all workers. Correspondingly, the 
authors conclude “We do find a statistically significant negative impact of foreign worker 
dependency on real manufacturing wages, but the magnitude of the impact is small. Real 
manufacturing wages seem fundamentally embedded in the structure and performance of 
domestic manufacturing, with the influx of foreign workers having an impact only at the 
margin” (p. 1508). 
Both plant- and industry-level results from the manufacturing data by Tham and Liew 
(2014) and Athukorala and Devadason (2012, 2013) thus suggest foreign workers contributed 
to lower plant- or industry-level wages in manufacturing plants, but analysis of the labor force 
data by World Bank (2013) suggest that foreign workers usually contributed to increased 
wages of local workers. Although apparently opposing results, they are not necessarily 
inconsistent for at least two reasons. First, the measure of the wage effect differs. In the 
manufacturing data, the analysis focuses on the effect of average plant- or industry-level 
wages, while analyses using the labor force data focus more precisely on the wages of 
different classes of local workers. In this respect, the labor force data analyses are probably 
more informative. Second, as Athukorala and Devadason point out, the manufacturing data 
include small plants in census years (1993, 2000, 2005) only; this manufacturing sample is 
thus rather different from the manufacturing sample in the labor force data, which presumably 
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includes foreign workers in many small plants. This difference is important because, as in 
Japan, relatively small plants may account for relatively large shares of foreign workers.  
 
3c. Productivity Effects 
In addition to analyzing wage effects, Tham and Yiew (2014) also analyze the effects of 
foreign worker shares on unit labor costs and labor productivity in Malaysia’s manufacturing 
plants (pp. 148, 150). Their results first suggest that the total foreign labor share had a 
negative and significant effect on plant-level labor productivity. On the other hand, foreign 
shares are not significant at the standard 5 percent level when disaggregated by occupation. 
Coefficients on foreign shares were weakly significant at the 10 percent level and negative for 
two relatively unskilled occupations (directly employed plant and machine operators and 
assemblers; clerical and related workers), but positive for managers, professionals, and 
executives. On the other hand, foreign shares were negative and significant determinants of 
unit labor costs in the aggregate specification and for technicians and professionals in the 
disaggregate specification, but positive and significant for directly employed plant and 
machine operators and assemblers and for clerical and related workers. Combining these 
results and results of their wage equation estimates described above, the authors conclude that 
“the negative impact on labor productivity is smaller than the negative impact on total wages 
and salaries for all workers”, which suggests “that the use of foreign workers has helped 
improve the competitiveness and profitability in Malaysian manufacturing” (p. 155).  
World Bank (2013, pp. 61-66) also uses census data for 2000, 2005, and 2010 to analyze 
the effects of the number of migrants on total factor productivity (TFP) in different size 
cohorts of plants in manufacturing, plantation agriculture, and construction. In manufacturing, 
the effect of migrants was positive and significant in large plants with 50 or more workers, 
but insignificant and negative in medium-sized plants with 20-50 employees. This pattern was 
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reversed in plantation agriculture with the insignificant, negative effects in medium-sized 
group and positive, significant effects in large group. In construction, the effect was positive 
and significant in large plants, but negative and weakly significant in medium-sized plants. 
Finally, estimates for all plants with 5 or more workers suggested insignificant foreign worker 
effects in information and communications technology and in accommodation. 
For Singapore, Thangavelu (forthcoming) estimates production as a function of capital, 
local labor, and foreign labor in a disaggregated industry-level panel of manufacturing 
industries covering 1998-2008. The major finding is that local workers contributed more to 
productivity than foreign workers (e.g., 15-27 percent versus 3-7 percent, if estimated by 
fixed effects, Table 4).12 Second, he found that the ratio of the contribution of local workers to 
the contribution of foreign workers was much larger during 1998-2002, when capital grew 
rapidly. This ratio was much smaller during 2003-2008 when capital grew more slowly, but 
still substantially larger than one, indicating a greater contribution by local workers. 
In addition to examining several wage effects described above, Nakamura (2010, pp. 80-
82) examines how foreign labor affects the probability firms existed in both 1991 and 2001 or 
exited the sample during this decade. He finds that when Zainichi Koreans are excluded, the 
foreign share has a positive and significant influence on firm survival in this cross section; the 
effect is not significant if they are included in the foreign share. When terms interacting the 
foreign worker share with two factor intensities (ratios of unskilled to skilled labor and of 
labor to capital) are included, the direct effects of changes in the foreign share are positive and 
significant when the share excludes Zainichi Koreans but not when they are included. On the 
other hand, when the foreign share includes this group the interaction terms become positive 
                                                 
12  Qualitatively similar results are also obtained if a differenced production function is 
estimated or a GMM estimator used (Thangavelu, forthcoming, Tables 5-6). Noor et al., 
estimate a similar equation in time series for total Malaysian manufacturing in 1972-2005 and 
find that the output elasticity of local labor was larger than that of foreign labor. However, 
their sample is very small and results suggest that the output elasticity of capital was 
significantly negative, which basic economic theory suggests is unrealistic. 
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and significant (for labor intensity) or weakly significant (for the unskilled labor ratio), even 
though direct effects are insignificant.  
 
3d. Construction Workers 
As described above, Malaysia and Singapore rely very heavily on foreign labor in 
construction. In Malaysia, the number of foreign workers in this industry increased rapidly 
from 68,000 in 2000 to 282,000 in 2005, and then fell to 235,000 in 2010 (Table 7). Because 
the total number of construction workers increased slowly (20 percent) in 2000-2005 but 
much more rapidly (77 percent) in 2005-2010 (Malaysia, Department of Statistics 2013), the 
increase and subsequent decline of the foreign worker shares in this industry were even more 
pronounced: from 15 to 51 percent and then back down to 24 percent. Because 2005 and 2010 
were census years but 2000 was a survey year, these data may overstate the growth in early 
period but measure growth in the latter period relatively accurately. According to the World 
Bank study (2013, pp. xvi-xvii), Malaysia’s construction industry “is largely dependent on 
foreign workers, most of them are low to medium-skilled, and many acquire their work 
knowledge when they are hired by assisting more experienced workers”. 
In Singapore, the number of foreign construction workers grew 7.9 percent in 2008-2010, 
between 6.6 and 11 percent annually in 2011-2013, but only 1.2 percent in 2014 to 323,000 
(Table 5). However the number of resident construction workers declined in 2008-2010 and 
annually thereafter except in 2012 when there was a small increase (Singapore, Department of 
Statistics, various years). If the total is estimated as the sum of foreign and resident workers, 
the share of foreign workers in construction employment grew from 69-70 percent in 2008 
and 2010 to 73-74 percent in 2011-2012 and 76-77 percent in 2013-2014.13 Because the 
number of local workers is very small in Singapore (98,200 in 2014, down from peaks of 
                                                 
13 The sum slightly overestimates the total (resulting in slight underestimation of the foreign 
share) because a few workers are both foreign and residents, and thus double-counted. 
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105,500 in 2008 and 104,500 in 2012) foreign worker shares in construction were much larger 
in Singapore, grew relatively steadily in Singapore, and fluctuated in a wide range in 
Malaysia, growing rapidly in 2000-2005 before falling back precipitously in 2005-2010.  
In contrast, the number of foreign workers was much smaller in the Japanese construction 
industry, 20,560 in 2014, up from an average of 13,140 in 2010-2012 and 8,360 in 2008 
(Table 4). Because Japan’s construction industry is much larger than construction in Malaysia 
or Singapore, foreign workers shares were well under 1 percent, but more than doubled in 
2008-2014, from 0.15 to 0.39 percent.14 Thus, it seems likely that many Japanese construction 
firms could reduce costs considerably by hiring more foreign workers at wages that could 
benefit those workers.15  
On the other hand, the costs of using foreign labor are likely to be a bit higher than in 
Singapore or Malaysia because of differences in language, human resource management 
peculiarities, and government regulation. To work effectively, the foreign worker has to learn 
Japanese and how fellow workers and bosses interact with each other. Because learning 
Japanese is a costly process, someone (usually both the employer and worker) have to bear 
the cost (Chapple 2014). Language is also important to understanding interpersonal 
relationships in Japan, and Japanese firms, labor markets, and policy bureaucracies are often 
organized somewhat differently than elsewhere, which can create additional adjustment costs, 
most of which have to be borne by the foreign worker. It is also necessary to consider several 
potential externalities, particularly those related to safety, which affect the construction 
industry particularly severely.16 In short, the organization and regulations of the construction 
                                                 
14 The total number of construction workers is taken from February 2016 labor force survey 
estimates for October: http://www.stat.go.jp/data/roudou/longtime/zuhyou/lt01-c30.xls. 
15 Job-applicant ratios presented by Ganelli and Miake (2015, pp. 7-8) suggest that worker 
shortages in Japan are particularly severe for construction engineers, civil engineers, general 
construction workers, and electrical construction workers.  
16 For example, severe public injury or death could result if safety codes are violated and 
the resulting building becomes unable to withstand strong earthquakes or other such 
30 
 
industry seems substantially more complex than in Singapore or Malaysia, or most English-
speaking economies, for example, and this creates relatively large adjustment costs.  
Intuitively, the story in the construction industry also reflects several important principles 
discussed above. Foreign and local workers are much more likely to substitute for each other 
than workers in most other industries. Because there is a need to maintain quality and meet 
safety standards, it is important for all workers to be able to perform similar tasks to similar 
standards; in other words, the industry seems to value skill homogeneity among its workforce 
more than others. Skill homogeneity also reduces the costs and increases the potential benefits 
of unions to workers and union opposition to the use of foreign labor has been an important 
reason that foreign workers are not numerous in Japanese construction. This opposition seems 
likely to continue for the foreseeable future. 
The Singaporean case is analytically similar because local labor is now so expensive that 
decreasing reliance on foreign labor would most certainly impose substantial costs on its 
construction industry and Singaporean consumers of its products and services. However, 
Malaysia, local labor is not that expensive and there is a substantial literature questioning the 
extent of the benefits of foreign workers in the industry. For example, based on structure 
interviews, Abdul-Rahman, et al. (2012) identify (1) “over-dependence on foreign workers”, 
(2) “increment in criminal activities or social problems”, and (3) “existence of illegal workers” 
as the major negative impacts of foreign workers in Malaysian construction. However, these 
are three general problems with workers in many other industries.  
 
3f. Skilled Workers 
In recent years, Japanese policymakers have tried to facilitate increased use of foreign labor 
in relatively skilled occupations such as healthcare, engineering, and other professions. It is 
                                                                                                                                                        
calamities. On the other hand, there have been well-known cases of construction firms 
abusing their foreign workers in one way or another. 
31 
 
also probably important to emphasize that it has always been relatively easy for qualified 
foreign workers to get permission to work in Japan if the foreign worker can convince an 
employer to help him or her meet three simple, but sometimes difficult to fulfill, criteria: (1) 
secure employment in a properly registered firm, (2) help the worker to complete the 
necessary paperwork for a work visa application, and (3) find an appropriate guarantor for the 
worker.17 It is also much easier for applicants if they have full (e.g., 4-year) university degrees. 
Because these basic requirements remain unchanged, recent changes in the visa system are to 
some extent cosmetic. Correspondingly, as Oishi, (2014, p. 422) emphasizes, for several 
decades now, “Japan adopted quite an open policy for highly skilled migrants for some time 
compared with other industrialized countries”. 
The more conspicuous, recent changes to the system include the adoption of a point system 
which took effect in 2012 and prioritizes foreign workers for various special permissions and 
expedited processing, for example. As Oishi (2014, p. 421) emphasizes, the point system 
“does not serve as an entry-screening mechanism” but rather as a “prioritizing mechanism for 
special incentives”. Moreover, as Oishi also emphasizes, Japanese efforts to promote use of 
skilled foreign workers began in the early 2000s and have evolved gradually since. Unless 
basic visa or professional requirements are changed, Oishi is probably correct that these 
policy developments will have only limited, marginal effects on the number of skilled 
immigrants, but they do represent an important policy change in favor promoting the use of 
foreign labor, perhaps for the first time in Japanese history. 
One of the more difficult problems many skilled foreign workers in Japan face is how to 
get their foreign credentials recognized by the Japanese authorities. Some of the most obvious 
differences are in the legal and medical fields, but similar difficulties are present in many 
                                                 
17 Some qualified foreign workers have difficulty finding a guarantor in Japan. Guarantors 
in Japan can be held financially liable for losses resulting from a foreign worker’s actions, for 
example. Hence, becoming or finding a guarantor is a costly process. 
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professions. To some extent, there is certainly scope for harmonization of Japanese standards 
and credentials with more standard regulations used abroad (Ducanes 2013). In other cases, it 
is less clear whether such harmonization is practical or beneficial, especially when Japan’s 
safety and health standards, which are often relatively strict, might be compromised.  
The fact that many skilled workers produce services that must eventually be communicated 
or supplied in the Japanese language can create substantial costs for the foreign worker, 
his/her Japanese employer, and/or the predominantly Japanese consumer. In this respect, 
Japanese employers often find it most efficient (least costly) to hire foreign workers with 
Japanese language ability, even though this is a rather small pool of workers. Alternatively, if 
the firm is large enough to warrant the expense, it may hire foreign students after they 
graduate from university and train them to assist foreign specialists in various fields.  
When considering markets for skilled workers, the key economic point is that markets are 
rarely perfectly competitive, because both firms and workers can often exercise substantial 
market power. As a result, market structure can resemble bilateral monopoly or bilateral 
oligopoly, with both employers and workers having relatively few alternatives as well as the 
ability to influence the terms of any work contract or arrangement. Market heterogeneity is 
amplified by substantial differences in the nature of skills relevant to various labor markets, 
and corresponding differences in regulations among these markets. Correspondingly, it is far 
from clear if free competition will lead to an optimal outcome. On the hand, competition is 
often severe enough that regulators are not usually able to improve outcomes by interfering in 
the market place (i.e., poor regulation could easily raise costs but create no benefits).  
In this respect, Oishi (2014) points out that one of the more important contributions of the 
2012 point system and related documents as the clarification of the definition of (foreign) 
skilled labor as follows (p., 429): 
1. Those who are in a complementary relationship with domestic labor force and capital, and 
cannot substitute them; 
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2. Those who are expected to promote the development of the professional and technical labor 
market by working hard with Japanese workers and improving the overall efficiency of the 
Japanese labor market; 
3. Those who will bring innovation to Japanese industries 
 
As Oishi emphasizes “even this new definition remained quite vague since it did not specify 
any occupations or sectors”. Correspondingly, the 2012 point system is focused much more 
on “highly skilled foreign professionals” in three categories: 
1. “advanced academic research activities” (scholars and researchers); 
2. “advanced specialized/technical activities” (ICT workers and engineers); and 
3. “advanced business management activities” (business executives and managers) 
 
Notably, this list focuses on professions where English literacy is relatively high in Japan and 
the need for the foreign worker to possess Japanese ability relatively small.  
One important point that I have not found mentioned much in the academic literature is that 
many long-term foreign residents I know in Japan (including myself) believe immigration 
officials have gradually become increasingly helpful with various visa applications. I am not 
sure how widespread this impression is, nor am I sure how much immigration official 
performance varies among individual officials or prefectures, for example. However, four 
decades ago when I first arrived in Japan, inquiries to immigration offices in Tokyo and 
Osaka often elicited very different replies and instructions, but queries to immigration 
officials in Tokyo, Osaka, and Kyoto in the 1990s and early 2000s resulted in standardized 
replies. My discussions with other long-term foreign residents also suggest much greater 
standardization among provincial offices than in the past.18 On the other hand, several other 
relatively new foreign workers I have talked continue to express frustration with the Japanese 
immigration system for being overly bureaucratic and ambiguous.  
 
 
                                                 
18  Here is it important to understand that Japanese laws are often worded relatively 
ambiguously, and that bureaucrats, prosecutors, and police often have substantial leeway 
when interpreting and enforcing laws.  
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3f. Healthcare and Domestic Workers 
Healthcare workers are in increasingly demand in Japan as the population ages. Casual 
observation and job-applicant ratios presented by Ganelli and Miake (2015, pp. 7-8) suggest 
that worker shortages in Japan are particularly severe for doctors, medical technicians, and 
nurses, for example. It is also important to recognize that many of Japan’s nurses and some 
medical technicians often earn relatively low wages, despite having to work relatively long 
hours in relatively poor conditions. Therefore, these occupations are not desirable for many 
Japanese workers. There is thus a clear potential for large increases of foreign labor in the 
healthcare sector which would again bring benefits to Japanese producers and consumers, as 
well as the foreign workers involved.  
On the other hand, the costs imposed by the language barrier are likely to be particularly 
large in the healthcare industry, because most workers in the industry have to be able to 
interact with patients, and such interaction often requires deft linguistic and personal skills not 
required in other occupations. Moreover, health and quality standards, as well as general 
medical practices often differ greatly in Japan from similar practices elsewhere. Many of 
these differences relate to how Japan’s national health care system is organized and regulated. 
Probably because of these difficulties and related regulations, Japan does not currently 
employ many foreign workers in the healthcare industry.  
Unlike middle- or upper-income families in Malaysia and Singapore, even relatively 
wealthy families in Japan have do not have a high propensity to hire domestic workers. This 
category of foreign worker is thus very small in Japan. On the other hand, as Singapore ages, 
for example, the focus of so-called domestic workers is shifting from cleaning and 
maintenance to health care. This is because aging individuals often live with children or other 
individuals who must work in order to earn enough income to support their households, and 
cannot be healthcare providers for substantial periods. Japan also has a system of care for the 
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aged which provides assistance within households or support for the elderly member to visit 
healthcare or hospice-like facilities on an outpatient basis. Here again regulations of the 
healthcare industry create substantial barriers to the use of foreign domestic workers as part-
time healthcare givers at present, but one can easily imagine benefits resulting from the 
relaxation of such regulations to allow for greater use of foreign domestic workers by 
Japanese households. It seems highly unlikely, however, that Japanese households will ever 
choose to employ domestic workers as commonly as in Singapore and Malaysia, however.  
Song’s (2015) explains the low level of foreign care workers in Japan (1,562 in 2012, p. 
378) compared to Korea (54,000-70,000 in 2011; only co-ethnic, foreign workers) and 
Taiwan (174,943 in 2010). Song (pp. 377-378) argues “that the interaction of female 
employment patterns, the public provision (or lack thereof) of social care, and labour market 
policies in the care service sector determines these countries’ differing political responses to 
the hiring of foreign care workers”. Song (p. 390) concludes by emphasizing that female 
family members remain the primary care providers in Japan, Korea and Taiwan, and that “it 
may take time to see whether hiring foreign care workers will change the form of social care 
service provision in these countries”. In Singapore, Huang, et al. (2012) also emphasize that 
“migrant domestic workers are employed to look after the elderly in private domiciles while 
foreign healthcare workers provide eldercare in institutions such as nursing homes” (p. 195). 
 
4. Macroeconomics, Adjustment Costs, and Externalities 
In addition to imparting effects employment and wages, both generally and in specific labor 
markets, increased use of foreign workers can have important economy-wide effects. In this 
section, I consider some of these effects, and how they indirectly affect labor markets. 
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4a. Macroeconomic Effects 
Changes in the use of foreign workers, international trade, or inward foreign direct 
investment (FDI) by foreign companies, for example, are all potentially important means of 
reorganizing production and how factors of production such as labor are allocated. 
Correspondingly, changes in immigration, trade, or FDI may have important macroeconomic 
effects, as well as effects on individual markets for various types of workers, for example. In 
recent decades, estimation of computable general equilibrium (CGE) models has become 
perhaps the common way to examine these macroeconomic effects. For example, Walmsley 
et al. (2014), modify a standard GTAP CGE model of 13 Asian economies or regions for 
2007-2050 to account for international capital mobility and distinguish migration of skilled 
and unskilled labor. Their main (p. 26) conclusion is:  
Overall, …increased migration results in gains to both the sending and receiving countries in 
terms of real GDP or incomes.  
When migrants are able to respond endogenously to changes in relative wages …, there is 
increased migration to East Asia, as well as return migration by East Asians previously living 
as migrants elsewhere. With the exception of Thailand and the Philippines, all the East and 
South-East Asian economies gain in terms of real income. Thailand and the Philippines 
experience substantial return migration, leading to lower remittances, which cause incomes to 
fall.  
 
They add (p. 26): 
 
Even in Japan and Singapore, where the response of migration to the demographic changes 
is considered low, positive gains in real GDP from migration are evident. For this reason 
Singapore and Japan might want to consider more aggressive liberalization of their migration 
policies to attract migrants. 
 
Thangavelu (2011) uses a similar CGE model to analyze “trends of foreign immigrants in 
Asia and their effect on the growth of the Singapore economy” (p. 114). His model “accounts 
for the flow of skilled and unskilled foreign workers on (a) steady-state growth; (b) the wage 
gap between the skilled and unskilled workers; and (c) innovation capabilities of the domestic 
economy”. It “also accounts for the contribution of immigrants on the welfare of the domestic 
economy through the immigration surplus that will accrue to the domestic economy”. 
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Reflecting the structure of the Singapore economy, the model (p. 126) includes three sectors, 
an unskilled labor-intensive service sector, a capital-intensive manufacturing sector, and a 
skilled labor-intensive innovative sector, which is assumed to be the main source of growth in 
Singapore. His simulations reveal “clear evidence that there is a positive effect of skilled 
immigrants on the steady-state growth rate” (p. 127). He also indicates that “the wage gap 
between the skilled and unskilled wage narrows as the foreign share is maintained at 40 
percent of the workforce” (p. 129), mainly because increased immigration of skilled workers 
increases the supply of skilled workers relative to unskilled workers. Because the share of 
foreign workers is now above 40 percent and most are relatively unskilled, the author suggests 
that policy should seek to moderate overall reliance on foreign workers, but at the same time 
increase the share of skilled workers among foreign workers.  
World Bank (2013, pp. 71-88) uses a highly disaggregated CGE model to conduct a similar 
analyses for Malaysia. The model identifies 23 production sectors and 21 types of labor skills, 
allows for variation in sectoral growth resulting from changes in export demand, incorporates 
the effects of the 2009 crisis, and calibrates wages to follow trends observed in labor force 
survey data. Reflecting Malaysia’s regulations, the model assumes that foreign workers 
cannot move among economic sectors if they lose their job, assumes a minimum wage was 
introduced in 2013, and includes scenarios where the foreign worker levy is paid either by the 
employer (as has historically been the case) or directly from foreign worker (as in new 
proposals). The foreign worker levy is the government’s key policy tool regulating the inflow 
of foreign workers. Correspondingly, simulations examine scenarios where foreign worker 
levies are relatively low (20% of labor costs), high (100%), or moderate (50%). As expected 
higher levies result in lower legal immigration. A key finding is that “The overall impact of 
increases in the levy costs on GDP growth is marginal in all three alternative scenarios 
regardless of whether the employers or the workers’ pay for the levies” (p. 82). Because levies 
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only apply to 14 of the 23 production sectors, a 20 percent rise in the levy has neglible effects 
in most sub-sectors. The major exceptions are construction and wholesale retail trade, which 
are negatively affected in all three years after the levy price rises. The agricultural sector 
experiences a very slight negative impact the first year but adjusts quickly thereafter (p. 84). 
Results are similar, even for a 50 percent increase in the levy. 
Correspondingly, effects on unemployment are also negligible. Simulations also suggest 
that wages of medium-skilled workers are also largely unaffected, which contrasts to cited 
results for developed economies like the United States. On the other hand, increased levies 
and lower immigration benefit low-skilled workers. 
More specifically, when levies are increased by 50 percent and immigration levels decrease, 
local workers with no schooling experience a wage increase 0.30 percent relative to the 
reference scenario if the employers pay for the levies or 0.15 percent if the foreign workers 
pay for the levies. Similarly, Malaysian workers with primary school completed see a 0.15 
percent increase in their wages (p. 87).  
 
  Results of CGE exercises such as the three described above are obviously sensitive to how a 
model is specified and parameterized, in addition to how simulation scenarios are defined. 
However, the existing evidence suggests that immigration does result in positive but relatively 
small growth effects. Perhaps more importantly, disaggregated models suggest markedly 
different effects among sectors and labor market types. Because most foreign workers tend to 
be unskilled in Malaysia and Singapore (and in Japan), the effects are largest in markets for 
relatively unskilled workers.  
 
4b. Adjustment Costs 
Increased use of foreign workers, international trade, or direct investment by foreign 
companies, for example, are all potentially important means of reorganizing production and 
consumption in ways that often benefit the societies involved. This is especially true in small 
economies like Malaysia and Singapore, which generally cannot affect world prices. The 
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same is also likely to be true in most markets for Japan. As a result, it seems clear that all of 
these economies have been substantial, net beneficiaries from greater international trade, 
investment, and labor mobility. 
On the other hand, it is also clear that changes in international trade, investment, and labor 
movements impose substantial adjustment costs, and that these costs are not distributed 
evenly among industries or labor types, for example. International economists emphasize that 
the benefits of these transactions far outweigh the adjustment costs involved, and that 
redistributing the gains from beneficiaries to those experiencing net losses can leave all 
involved with improved welfare. However, economists are usually ambiguous about how 
redistribution could be achieved, partially because related issues are often controversial 
politically. The failure to explicitly model how political decisions are related to adjustment 
costs and related redistribution is an important omission from most economic analyses that 
policy makers cannot ignore. In advanced economies like Japan or Singapore, the fact that 
relatively unskilled and poor workers often bear much of the adjustment cost resulting from 
increased imports and immigration, for example, is important because it creates political 
pressures to protect vulnerable parts of the workforce which often creates pressure to slow 
needed structural changes (Japan’s experience in agriculture is an obvious example).  
In Singapore and Malaysia, there is a related discussion about whether dependence on 
foreign workers has slowed the upgrading of the industrial structure by creating incentives for 
prolonged use of relatively unskilled-labor intensive, unsophisticated technology. For 
example Narayanan and Lai (2014, p. 273) state “The New Economic Model, launched in 
2010, affirmed that employing immigrant labor has delayed the upgrading of Malaysian 
manufacturing. We found that evidence based on the share of skilled workers, wage rate 
growth, capital use and productivity growth is consistent with this assertion”. Low (2001) also 
emphasizes the importance of improving worker skills in order to expand the “knowledge-
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based economy”, which has been a cornerstone of Singapore’s economic strategy over the last 
two decades. In this respect, it is important to recall that the majority of foreign workers in 
both of these economies, and in Japan, tend to be relatively unskilled. However, is the fact 
that foreign workers tend to be relatively unskilled a cause or a result of changes in industrial 
structure? The relatively scarce and simplistic, existing evidence cannot establish the direction 
of causality, which seems most likely to be mutual. More importantly, would tougher 
restrictions on employment of foreign workers result in substantial industrial upgrading in any 
of these economies? On the basis of existing evidence, it is at least very difficult, and 
probably impossible to argue convincingly that the answer is either yes or no in any of these 
economies. 
 
4c. Externalities Related to Crime and Worker Abuse 
Employment of foreign workers inevitably leads to concerns that increased crime rates will 
result. This concern is particularly acute in countries like Japan and Singapore, where crime 
rates are reputed to be among the lowest in the world. 19  In Japan, these concerns are 
reinforced by data suggesting higher total crime rates among foreigners and particularly 
among illegal residents than overall (Kodama 2015, p. 7). Peng (2016, p. 290) also reports 
that “fears of rising crime and social chaos resulting from increased immigration” is an 
important reason Japanese policy actors are reluctant to expand immigration.  
In contrast, evidence for Malaysia suggests that crime rates among foreigner were usually 
lower than among Malaysians for all crimes except murder (World Bank 2013, pp. 67-70). 
This study also conducted statistical analyses that indicated “no [simple] correlation between 
                                                 
19 For example, according to UNODC (2016), 2010 murder rates were 0.4 per 100,000 in 
both Japan and Singapore, which tied them with Indonesia for the 3rd lowest rate out of 160 
reporting economies. On the other hand, the ranks of these countries were not as low for other 
crimes such as assault (Japan=41st, Singapore=14th out of 104 reporters) or total sexual 
violence (Japan=24th, Singapore=61st out of 96 reporters).  
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immigration and crime across Malaysian states for any type of crime” (p. 68), while more 
sophisticated instrumental variable analysis suggested that “immigration to Malaysia has a 
reducing effect on crime in the country” (p. 69). It is further asserted that the main reason 
immigration reduces crime in Malaysia is because it encourages economic activity” (p. 70). 
Perceptions among Malaysians contrast starkly, however. For example, professionals in 
construction projects interviewed by Abdul-Rahman et al. (2012) pointed to the “increment in 
criminal activity” as a highly significant negative impact induced by foreign construction 
workers and casual observation suggests that many Malaysians share the believe the foreign 
workers aggravate crime problems. There is no known, similarly rigorous evidence for 
Singapore, but the non-profit organization Transient Workers Count Too cites unpublished 
Ministry of Home Affairs data for 2007 indicating lower arrest rates for foreigners than for 
Singapore residents (286 vs. 435 per 100,000), and even lower rates for work permit holders 
(227 per 100,000).20  
The literature on foreign workers Singapore and Malaysia and the public press in both 
countries have also paid substantial attention to illegal abuse of foreign workers. For example, 
Huang and Yeoh (2003, p. 92) highlight how “non-citizen contract workers in general occupy 
marginal positions in Singapore society” and how this position is reinforced by government 
policy. They also carefully compare the treatment of male construction workers and female 
domestic workers, emphasizing how female domestic workers are not afforded many of the 
legal protections male construction workers have. Correspondingly, over the last 25 years, I 
recall press reports of several high profile cases of female domestic workers becoming victims 
of severe illegal abuse, but no similar articles about male contract workers in any industry.21 
                                                 
20  See http://twc2.org.sg/2011/09/01/fact-sheet-work-permit-holders-have-lowest-crime-
rate-of-three-categories/. 
21 The Straits Times is the major source of the reports I recall.  
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This is not to say that male contract workers don’t suffer from poor working conditions or 
abuse; they most certainly do. However, the fate of female domestic workers is clearly direr. 
For Malaysia, Verité (2014, p. 172) published a study financed by the U.S. Department of 
Labor and following ILO definitions, concluding that 32 percent (138) of the 438 foreign 
electronics workers interviewed were “in situations of forced labor”, but and that only 2 
percent (1) of the 63 local workers interview were in this group. The most commonly cited 
indicators of forced labor were “no freedom to resign in accordance with legal requirements” 
(248 respondents) and limited freedom of movement and communication (206), followed by 
“degrading living conditions” (107), deceptive recruitment (91), and work-related threats and 
punishments (87). The greater prevalence of forced labor among foreign workers reflects 
relatively weak legal protection of foreign workers, as well as greater vulnerability to abuse 
among foreign workers. These findings are reinforced by numerous posts on the web site of 
the Malaysian Trades Union Congress that ask questions such as “Would you stay with an 
employer who put hot iron on your breasts or poured boiling water on you?”22  
In this context, it is important to note that worker and individual rights are relatively weak 
in Malaysia and Singapore compared to Japan, Korea, or Taiwan, for example. For example, 
many aspects of union behavior that are common in democratic Northeast Asia (e.g., strikes, 
press freedoms, political protests) are simply illegal in Malaysia and Singapore. In Malaysia 
and Singapore, government officials also have a higher propensity to use civil libel suits to 
quash unwanted criticisms, and they often win large judgements in their favor that effectively 
neutralize critics, even when criminal charges are not pursued. Partially because worker and 
individual rights are better protected in democratic Northeast Asia, foreign worker abuse is 
also probably less prevalent.  
                                                 
22 http://www.mtuc.org.my/red-flag-over-migrant-workers/ 
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However, as in Singapore and Malaysia, foreign workers often work for relatively low 
wages in relatively poor conditions in Japan. For example, Tanno (2010, p. 122) argues that 
many of Japan’s relatively unskilled foreign workers are treated as “second-class citizens”, 
“can barely secure [necessary] income from work”, and that “their freedom is greatly limited”. 
Foreigners who come under Japan’s technical intern program have been particularly 
vulnerable because until 2009, they were not afforded legal protections afforded almost all 
other workers under Japan’s labor laws.  
 
4d. Other Externalities and Transactions Costs 
One of immigration’s biggest benefits for many individuals in a host economy is the 
diversification of language, culture, customs, religion, and ethnicity. In addition to creating 
economic gains that usually outweigh associated costs, diversification creates important 
learning opportunities for host economy citizens. Many immigrants also benefit similarly 
from exposure to a new host economy. On the other hand, there are perhaps more individuals 
who feel threatened by such diversification and prefer to focus the perceived benefits of 
maintaining existing or previous economic and social characteristics. This is common among 
both local citizens seeking to preserve language, culture, customs, religion, and ethnic 
domination and migrants who often tend to view their homes as superior to the host economy 
for similar reasons. This preference for one’s origin often has a racial dimension, which has 
been particularly important in Malaysia and Singapore.  
Singapore’s Lee Kuan Yew was particularly cognizant of the potential for racial problems 
to severely impede social development in a multi-cultural society, and after independence in 
1965, quickly moved to make sure the three major ethnic groups (Chinese, Malay, Tamil 
Indian) had their legal rights and social status recognized by the new nation. The most 
obvious and rather remarkable manifestation of this effort was the establishment of four 
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official languages (the three ethnic languages plus English), and the use of the fourth, non-
ethnic language in most government activities. Singapore is certainly not free from racial 
tension, and the fact that disproportionate shares of foreign workers come from India and 
other countries in the Subcontinent does evoke racist sentiment among the other races. 
However, racial problems are generally not severe in Singapore. Ironically, my personal 
discussions with local citizens in recent years suggest that Singaporeans of Indian decent are 
often among the most opposed to further immigration from India and the Subcontinent 
because they face the labor market competition from immigrants more than other groups.  
Compared to Chinese-dominated Singapore, Malaysia is much more diversified with larger 
cohorts of Chinese (about one-third or less of the population) and Indians (about one-tenth) 
and has experience more severe racial disturbances. The anti-Chinese riots of 1969 were a 
watershed event that led to the adoption of the New Economic Policy (NEP) which lasted 
from 1970 to 1987. The NEP was a massive affirmative action policy favoring the majority 
Malays and was justified on the grounds that the minority Chinese (about one-third or less of 
the population) controlled a disproportionately large share of the wealth in the country. 
Although it was moderated with the subsequent adoption of the National Development Policy 
substantial pro-Malay biases still affect criteria for school entrance, government employment, 
or access to government sponsored loans for small businesses, for example.  
Japan’s ethnic minorities are less conspicuous than in Singapore and Malaysia. Conversely, 
foreign workers have been relatively conspicuous in Japan. However, partially as a result of 
the recent boom in tourism from China and other Asian economies, combined with increases 
in foreign students and workers, foreigners are less conspicuous than they were even a few 
decades ago. Many foreigners still find it difficult to live in Japan and many Japanese 
continue to view foreigners with suspicion, and this does impose costs on all involved. In 
particular, the prevalence of the Japanese language in everyday life often imposes important 
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costs on foreign workers, their employers, and other Japanese who interact with foreign 
workers. And these language-related costs of using foreign workers are much higher in Japan 
than in Singapore and Malaysia, for example, where English is widely used.  
 
5. Conclusions 
Singapore and Malaysia have a long history of relying relatively heavily on foreign, 
immigrant workers in both high-skilled and low-skilled occupations. Ancestors of large 
portions of the local population in both countries were also immigrants. Correspondingly, 
economic policies have been designed to manage high levels of migration and foreign 
workers. In contrast, Japan limited both immigration and foreign workers quite strictly 
through the 1980s. Since the 1990s, however, the ratio of the stock of net inward immigrants 
to total population has grown much more rapidly in Japan than in Singapore or Malaysia, 
largely because the rapidly aging population and changes in worker preferences have resulted 
in strong demand for immigrant labor. Since the 1990s, Japanese policies have actively 
sought to entice highly skilled foreign workers and students to work and/or study in Japan. 
The primary purpose of this policy-oriented paper is to review the substantial economic 
literature on implications of experiences with foreign workers in Singapore and Malaysia for 
Japan’s labor markets and related policies.  
At least three major conclusions seem to emerge from this analysis. First, there is a strong 
trend toward increased use of foreign workers in Japan which has resulted in large part from 
the aging of the Japanese population and the beginning of its decline. Because these trends are 
not likely to weaken in coming years, the number of foreign workers and their share in the 
Japanese labor force is likely to continue for some time. The major outstanding question is 
whether Japanese authorities will opt for more open immigration policies and encourage 
increased use of foreign labor. Although there are obvious benefits from a more systematic 
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and open approach to foreign labor, there is also substantial political resistance to such 
changes, especially among Japan’s elite policy makers.  
Second, although migration has increased, its macroeconomic effects on growth, wages, 
and unemployment have probably been relatively small. Even in Malaysia and Singapore, 
where foreign workers account for much larger shares of the labor force, the literature 
suggests that plausible changes in migration levels are likely to have relatively small 
macroeconomic effects. Thus, it is probably not realistic to expect increased migration to be a 
large source of growth or to have substantial effects on overall wage or employment levels.  
Third, however, there are important differences in the economic effects among production 
sectors and types of labor markets. Here it is important to recognize that despite policy 
emphasis on attracting skilled foreign workers in Singapore and Japan, most foreign workers 
remain relatively unskilled compared to the local labor forces. Moreover, local workers who 
are relatively unskilled tend to be the most adversely affected of all worker groups in these 
two economies and in Malaysia. On the other hand, relatively skilled workers tend to benefit, 
because increased availability of relatively unskilled foreign workers results in increased 
demand for complementary, skilled workers.  
For example, Japan could clearly benefit substantially from increased use of foreign 
workers in manufacturing factories, health care and/or housework, and construction. On the 
other hand, there are also substantial adjustment or transactions costs that someone must bear 
if increased use of foreign workers is to become possible. Language training costs will have to 
be paid for by someone. Unskilled Japanese workers in these sectors may be displaced to 
some extent and will have to find new employment. The key policy question is how to use 
some of the benefits resulting from increased use of foreign workers to offset these costs, at 
least partially. 
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Table 1: Total International Migrant Stocks by Host Economy or Region
By Year By Age Group, 2013
Host 1990 2000 2010 2013 0-14 15-29 30-64 65+
NUMBER (THOUSANDS)
World 154,162 174,516 220,729 231,522 23,444 50,958 131,635 25,483
 Northeast Asia 3,961 5,393 7,222 7,720 569 1,816 4,346 990
  Hong Kong 2,218 2,669 2,782 2,805 124 425 1,586 669
  Japan 1,076 1,687 2,339 2,437 213 721 1,311 192
  Korea 50 244 962 1,232 60 393 756 23
 Southeast Asia 3,200 5,274 8,695 9,509 1,149 3,045 4,845 470
  Malaysia 1,014 1,614 2,358 2,469 167 1,093 1,098 110
  Singapore 727 1,352 2,165 2,323 195 446 1,481 202
  Thailand 529 1,258 3,224 3,722 595 1,233 1,778 115
 Northern Europe 6,622 7,912 11,197 12,430 925 2,903 7,085 1,516
 Southern Europe 4,143 7,167 14,686 15,998 1,229 3,457 10,099 1,212
 Western Europe 16,247 20,477 23,450 24,344 1,260 4,187 15,393 3,504
 North America 27,774 40,395 51,205 53,095 2,728 10,019 33,875 6,473
 Oceania 4,668 5,402 7,349 7,938 694 1,339 4,725 1,180
Addendum-Taiwan 44 388 419 630 - - - - 
SHARES OF TOTAL MID-YEAR POPULATION (PERCENT)
World 2.90 2.85 3.19 3.23 1.25 2.83 4.52 4.47
 Northeast Asia 0.29 0.36 0.45 0.48 0.20 0.48 0.55 0.59
  Hong Kong 38.29 39.05 39.47 38.93 14.73 31.13 39.79 66.30
  Japan 0.88 1.34 1.84 1.92 1.29 3.72 2.21 0.60
  Korea 0.12 0.53 1.99 2.50 0.82 3.89 2.93 0.39
 Southeast Asia 0.72 1.01 1.46 1.54 0.68 1.90 1.90 1.33
  Malaysia 5.57 6.89 8.34 8.31 2.15 12.71 9.34 6.95
  Singapore 24.11 34.50 42.62 42.93 22.43 38.77 52.10 36.62
  Thailand 0.93 2.02 4.86 5.55 4.90 8.86 5.16 1.77
 Northern Europe 7.19 8.38 11.33 12.38 5.26 15.01 15.40 8.68
 Southern Europe 2.89 4.92 9.49 10.27 5.29 13.42 13.03 4.14
 Western Europe 9.18 11.10 12.30 12.68 4.23 12.24 16.89 9.48
 North America 9.84 12.81 14.78 14.94 3.99 13.67 20.70 12.93
 Oceania 17.31 17.30 20.05 20.72 7.62 15.46 29.21 27.07
Addendum-Taiwan 0.21 1.74 1.81 2.69 - - - - 
Note: Data sources and types differ among economies; see source for details; Taiwan data are 
December estimates and not included in regional totals which are taken from the UN. 
Sources: United Nations, Population Division (2015); ROC, NIA (2015), ROC, DGBAS 
(2014).
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Table 2: International Migrant Stocks by Source in Selected Asian Hosts (thousands)
Japan Korea Singapore  Malaysia
Source 1990 2013 1990 2013 1990 2013 1990 2013
China 150.38 655.48 22.82 656.85 150.35 380.77 133.16 10.19
Korea 688.14 699.29 0.00 0.00 0.00 0.00 1.74 3.37
Cambodia 1.17 2.75 0.00 14.55 0.00 0.00 1.09 13.88
Indonesia 3.62 29.06 0.08 34.22 21.51 152.68 368.27 1,051.23
Malaysia 4.68 9.24 0.00 0.00 195.43 1,044.99 0.00 0.00
Philippines 49.11 226.18 0.56 49.27 1.18 14.18 152.62 21.35
Singapore 1.19 2.80 0.00 0.00 0.00 0.00 45.57 78.09
Thailand 6.73 46.31 0.05 34.37 1.44 17.64 45.36 8.14
Viet Nam 6.24 37.97 0.25 122.45 0.00 0.00 18.77 85.71
Bangladesh 2.11 13.24 0.76 11.62 8.81 74.07 34.87 352.01
India 3.11 22.10 0.16 5.92 14.10 138.18 30.32 130.32
Pakistan 2.07 10.62 0.31 10.38 12.34 118.77 4.68 26.38
Sri Lanka 1.21 10.35 0.07 21.65 5.79 9.82 1.74 6.52
Brazil 56.45 365.86 0.00 0.00 0.00 0.00 0.00 0.00
Peru 10.28 68.64 0.00 0.00 0.00 0.00 0.00 0.00
Canada 4.91 13.90 0.59 18.65 0.72 4.26 0.00 0.00
United States 38.38 59.99 13.48 71.82 3.42 15.79 0.00 0.00
United Kingdom 10.21 20.81 0.64 5.15 0.00 0.00 5.00 9.68
Australia 3.98 13.37 0.36 5.38 2.91 9.27 2.70 5.22
Others 31.67 129.21 9.38 169.95 309.28 342.84 168.26 667.13
Note: Data sources and types differ among economies; see source for details.
Source: United Nations, Population Division (2015)
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Table 3: Foreign Workers and Labor Market Indicators in Selected Asian Host Economies
Recipient 1995 2000 2005 2008 2009 2010 2011 2012 2013 2014
NUMBER OF REPORTED FOREIGN WORKERS (THOUSANDS)
Japan 140 207 343 486 563 650 686 682 718 788
Korea - 17 129 495 504 507 540 463 479 - 
Taiwan - 327 327 365 351 380 426 446 489 552
Singapore, Dec - - - - 1,054 1,113 1,198 1,268 1,322 1,356
                Jun 320 612 619 1,006 1,037 1,084 1,151 1,234 1,297 1,337
Malaysia - 807 1,815 2,063 1,918 1,818 1,573 1,572 2,250 - 
REPORTED FOREIGN WORKER SHARES OF TOTAL EMPLOYMENT (PERCENT)
Japan 0.22 0.32 0.54 0.76 0.89 1.03 1.09 1.09 1.14 1.24
Korea - 0.08 0.57 2.10 2.15 2.13 2.23 1.87 1.91 - 
Taiwan - 3.44 3.29 3.51 3.41 3.62 3.97 4.10 4.46 4.98
Singapore, Dec - - - - 36.25 36.53 38.03 38.73 39.42 39.41
                Jun 18.81 29.23 27.32 35.20 35.67 35.58 36.54 37.69 38.68 38.86
Malaysia - 8.71 18.07 19.35 17.60 15.28 12.81 12.35 17.03 - 
UNEMPLOYMENT RATE (PERCENT)
Japan 3.14 4.73 4.44 3.97 5.05 5.04 4.58 4.35 4.04 3.58
Korea 2.07 4.14 3.73 3.16 3.64 3.72 3.41 3.22 3.12 3.53
Taiwan 1.79 2.99 4.14 4.15 5.84 5.21 4.38 4.24 4.18 3.95
Singapore 2.70 4.45 4.25 2.78 4.10 2.83 2.70 2.59 2.64 2.57
Malaysia 3.14 3.00 3.53 3.34 3.69 3.29 3.09 3.02 3.11 2.87
LABOR FORCE PARTICIPATION RATES, TOTAL (PERCENT)
Japan 63 62 60 60 60 60 59 59 59 59
Korea 62 61 62 62 61 61 61 61 62 62
Taiwan 59 58 58 58 58 58 58 58 58 59
Singapore 62 63 63 66 65 66 66 67 67 67
Malaysia 65 65 63 63 63 64 64 66 67 68
LABOR FORCE PARTICIPATION RATES, FEMALE (PERCENT)
Japan 50 49 48 48 49 49 48 48 49 49
Korea 48 49 50 50 49 49 50 50 50 51
Taiwan 45 46 48 50 50 50 50 50 50 51
Singapore 47 50 52 56 55 57 57 58 58 59
Malaysia 45 47 46 46 46 47 48 50 52 54
Notes and Sources: Total employment, unemployment rates, labor force participation rates, 
and Singapore's June foreign worker estimates from ADB (various years); other foreign 
worker data from Japan, MHLW (various years a, various years b) for Japan, JILPT (various 
years) for Korea; MEF (2014) for Malaysia, and ROC, MOL (2015) for Taiwan. 
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Table 4: Foreign Workers in Japan by Visa Status, Plant Size, Nationality, and Industry (thousands)
Industry, type, nationality 1995 2005 2008 2009 2010 2011 2012 2013 2014
All foreign workers 140 343 486 563 650 686 682 718 788
By visa type 140 343 486 563 650 686 682 718 788
 Permanent & family visas - - 224 253 297 320 309 319 339
 Specialists, technicians - - 85 100 111 121 124 133 147
 Technical trainees, etc. - - 95 112 134 136 141 144 155
 Students, special visas - - 83 97 108 110 108 122 147
  Students - - 71 82 91 93 92 103 125
 Unclear status - - 0 0 0 0 0 0 0
By plant size (some unknown) 140 343 465 534 618 652 648 683 748
 29 or fewer workers 6 19 218 234 231 244 267
 30-99  workers 33 72 137 140 136 137 148
 100-499 workers 67 156 129 139 157 165 164 175 186
 500 or more workers 35 97 85 93 105 113 117 127 147
All foreign workers by industry 140 343 486 563 650 686 682 718 788
 Manufacturing 98 240 193 219 259 265 261 263 273
 Trade 19 43 55 63 69 72 80 92
 Hotel & restaurant services 17 51 64 72 75 75 82 92
 Educational services - 18 38 42 45 47 48 50 53
 Other industries - 51 162 183 211 229 226 243 279
 Construction 8.36 11.51 13.49 12.83 13.10 15.65 20.56
Chinese workers by industry - - 211 249 287 297 296 304 312
 Manufacturing - - 84 96 111 109 108 105 102
 Trade - - 28 35 40 43 44 47 52
 Hotel & restaurant services - - 37 45 50 52 51 54 54
 Educational services - - 8 10 11 12 12 11 12
 Other industries - - 54 64 75 81 82 86 92
Brazilian workers by industry - - 99 104 116 117 102 96 94
 Manufacturing - - 53 56 66 66 58 54 52
 Trade - - 2 3 3 3 2 3 3
 Hotel & restaurant services - - 0 1 1 1 1 1 1
 Educational services - - 1 1 1 1 1 1 1
 Other industries - - 43 44 46 46 39 37 38
Filipino workers by industry - - 41 49 62 70 73 80 92
 Manufacturing - - 19 23 30 33 35 37 41
 Trade - - 3 4 5 6 6 7 8
 Hotel & restaurant services - - 1 2 3 3 3 4 4
 Educational services - - 1 1 1 1 1 1 1
 Other industries - - 16 19 24 27 28 31 37
Korean workers by industry - - 21 25 29 31 32 34 37
 Manufacturing - - 3 2 2 3 3 3 4
 Trade - - 5 4 3 5 6 7 8
 Hotel & restaurant services - - 6 5 4 5 5 5 6
 Educational services - - 4 3 3 4 4 4 4
 Other industries - - 4 11 17 14 14 14 16
Sources: Japan MHLW (various years a; various years b).
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Mid-year for residents; December for foreign workforce June
Pass Type 1990 2000 2008 2010 2011 2012 2013 2014 2015
Non-resident employees 248 612 1,006 1,084 1,151 1,234 1,297 1,337 - 
  % of total employment 16.15 29.23 35.20 35.58 36.54 37.69 38.68 38.86 - 
Total Foreign Workforce - - 1,058 1,113 1,198 1,268 1,322 1,356 1,368
Employment Pass (EP) - - 113 143 175 174 175 179 181
S Pass - - 74 99 114 142 161 170 174
Work Permit (Total) - - 870 865 901 943 974 991 994
  Domestic Workers - - 191 201 206 210 215 223 227
  Construction Workers - - 230 248 264 293 319 323 322
  Other Workers - - 449 416 430 440 441 446 444
Other Work Passes - - - 6 8 9 11 15 20
Notes: Data may not add up to the total due to rounding; Other Work Passes’ includes Letter of 
Consent (LOC) holders and Training Work Permit (TWP) previously included in published Work 
Permit (WP) figures. Training Employment Pass (TEP) was included in 'Other Work Passes' from 
Sources: ADB (various years); Singapore, Department of Statistics (various years); Singapore, 
Ministry of Manpower (various years); Xu (2013).
Table 5: Foreign Workers in Singapore by Immigration Pass Type (thousands)
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Table 6: Types of Foreign Workers Passes in Singapore
Pass type Who is it for
1. Professionals
1a. Employment Pass
For foreign professionals, managers and executives. 
Candidates need to earn at least $3,300 a month and have 
acceptable qualifications.
1b. EntrePass For eligible foreign entrepreneurs wanting to start and operate a new business in Singapore.
1c. Personalised Employment Pass
For high-earning existing Employment Pass holders or 
overseas foreign professionals. The PEP offers greater 
flexibility than an Employment Pass.
2. Skilled and semi-skilled workers
2a. S Pass For mid-level skilled staff. Candidates need to earn at least $2,200 a month and meet the assessment criteria.
2b. Work Permit for foreign worker For semi-skilled foreign workers in the construction, manufacturing, marine, process or services sector.
2c. Work Permit for foreign domestic worker For foreign domestic workers (FDWs) to work in Singapore.
2d. Work Permit for confinement nanny
For Malaysian confinement nannies to work in Singapore for 
up to 16 weeks starting from the birth of the employer's 
child.
2e. Work Permit for performing artiste For foreign performers working in public entertainment outlets such as bars, hotels and nightclubs.
3. Trainees and students
3a. Training Employment Pass For foreign professionals undergoing practical training. Candidates must earn at least $3,000 a month.
3b. Work Holiday Programme For students and graduates aged 18 to 25 who want to work and holiday in Singapore for up to 6 months.
3c. Training Work Permit For semi-skilled foreign trainees or students undergoing practical training in Singapore for up to 6 months.
4. Family members
4a. Dependant's Pass For spouses and children of eligible Employment Pass or S Pass holders.
4b. Long Term Visit Pass
For parents, common-law spouses, step-children or 
handicapped children of eligible Employment Pass or S Pass 
holders.
4c. Letter of Consent For eligible LTVP/LTVP+ holders and Dependant's Pass holders who want to work in Singapore.
5. Exemptions and working while on a visit pass
5a. Miscellaneous Work Pass For foreigners taking on a short-term work assignment of up to 60 days in Singapore.
5b. Work Pass Exempt Activities For performing eligible short-term activities without a work pass. Candidates must still notify MOM of their activities.
5c. Work pass exemption for foreign students For foreign students studying full-time at an approved school or institution in Singapore.
5d. Work passes for holders of Long Term 
Visit Passes issued by ICA
For foreigners married to a Singaporean or permanent 
resident, or parents accompanying a child who is studying in 
Singapore.
Source: Singapore, Ministry of Manpower; http://www.mom.gov.sg/passes-and-permits
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Table 7: Foreign Workers in Malaysia by Source Economy and by Industry
Recipient 2000 2005 2008 2009 2010 2011 2012 2013
Total 807 1,815 2,063 1,918 1,818 1,573 1,572 2,250
  % of total employment 8.71 18.07 19.35 17.60 15.28 12.81 12.35 17.03
BY SOURCE ECONOMY
Indonesia 603 1,212 1,086 992 793 785 746 1,022
Nepal 1 192 202 183 251 258 305 385
Bangladesh 158 55 316 319 319 117 132 323
Myanmar 3 89 145 140 161 146 130 161
India 19 135 130 122 95 87 94 124
Philippines 15 22 27 24 35 44 45 69
Pakistan 3 13 21 22 29 26 31 51
Thailand 2 6 21 19 17 6 7 17
Others 2 92 115 97 117 103 82 98
BY INDUSTRY
Manufacturing 307 581 729 664 673 581 606 752
Agriculture 200 472 521 500 498 452 457 625
Construction 68 282 307 300 235 224 227 434
Services 54 160 213 204 165 133 139 269
Domestic workers 178 320 293 251 247 184 143 170
Source: MEF (2014).
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Table 8: Estimates of Wage Effects of Foreign Workers in Japan
Males Females
Dependent & foreign worker variables Coef. P-value Coef. P-value
1a. Average regional wage of high school graduates, 1991, 1996, 2001
 Foreign worker ratio 0.844 0.00 -0.147 0.72
 Foreign worker ratio*D96 0.023 0.87 -0.284 0.21
 Foreign worker ratio*D01 -0.377 0.01 0.087 0.71
1b. Average regional wage of college graduates, 1991, 1996, 2001
 Foreign worker ratio -0.357 0.34 -0.927 0.09
 Foreign worker ratio*D96 0.285 0.13 -0.561 0.04
 Foreign worker ratio*D01 0.453 0.01 -0.720 0.01
2a. Starting salaries of high school graduates, production jobs, 1993-2003
 Dummy for foreign workers 62.230 0.00 60.676 0.00
2b. Starting salaries of high school graduates, non-production jobs, 1993-2003
 Dummy for foreign workers 39.128 0.00 41.242 0.00
2c. Starting salaries of junior college school graduates, production jobs, 1993-2003
 Dummy for foreign workers 52.097 0.00 15.315 0.00
2d. Starting salaries of junior college school graduates, non-production jobs, 1993-2003
 Dummy for foreign workers 49.464 0.00 76.762 0.00
2e. Starting salaries of college school graduates, production jobs, 1993-2003
 Dummy for foreign workers 122.860 0.00 40.763 0.00
2f. Starting salaries of college school graduates, non-production jobs, 1993-2003
 Dummy for foreign workers 55.022 0.00 92.147 0.00
Source: Nakamura (2010, pp. 72, 75).
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